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.O. B/iaAHMnpoBa 

1.O. 3aBGAyKDUHGrO OTAe/lOM 



Cnoco6 ycicopeHHH okhcjichhh oKcuaa a30Ta (NO) b reTeporeHHoft 

cpeae. 

H3o6peTeHHe othochtc* k o6jiacTH xhmhh, 6hoxhmhh h Me/umHHbi, b 
nacTHocTH, k peryjiauHH NO-3aBHCHMbix npoueccoB b hchbhx opraHH3Max. 

Okchjx a3crra (NO) — BaacHefiuiHH HeopraHKMecKHfi MCTa6ojiHT Bcex 
bwcluhx acHBOTHbix [1-5], Oh ynacTByeT b peryjwuHH AHaMerpa 
KpoBeHocHwx cocyaoB [3] h cermrqecKOM iooice [6], b nepe/iaHe h 
xpaHeHHH HH(J>opMaixHH [4]; HBjmeTca hcxo^hbim npo/tyicroM jjjla CHmre3a 
nepoKCHHHTpHTa, KOTOpwiS y6HBaeT naToreHHbie 6aicrepHH h paKOBbie 
KneTKH [7, 8]; h BbicrynaeT b KanecTBe noniOTHTeji* CBo6oaHbix 
paiiHKajiOB [9, 10]. V MjieKonHTaioirufx NO o6pa3yercfl b pe3yjibTaTe 

OKHCJieHH* aprHHHHa KHCJIOpOflOM nO^ flefiCTBHCM NO— CHHTa3 [4, 11] H 

pacnajaeTca npH aajibHeHiueM okhcjichhh. H3BecTHbi ^Ba ochobhux 
KOHKypHpyiomHx nyTH OKHoneHH* NO: KOMiuieKCw nepexoflHbix 
MerajuiOB, HanpHMep, Hb-02, 6biCTpo h Heo6paTHMO okhcjwjot NO b 
HHTpaT (1) - TpexajiempoHHoe OKHCjieHHe; b orcyTCTBHC nepexo>OHbix 
MeTaruiOB CBOOOflHbifi O2 OKHCjmcT NO no HHTpmra hjih 
HHTpo30coe/iHHeHHH (2) - 0£H03JieicipoHHbiH npouecc [1, 5, 12] 

NCHHb^-O^NO'a+Hb* 3 ( i ) 

4NaH0 2 +2H 2 O^NO>4H*;4NO+02+2RSH^2RSN042NO"2 + 2Fr (2) 

OaKTHnecKH peaKURH (2) o6paTHMa, noTOMy hto in vivo hhtpht h 

HHTp030THOJIbI MOryT CHOBa BOCCTaHaBJIHBaTbCH B NO [5, 13-15]. TaKHM 

o6pa30M, oTHOLUCHTHe CKOpocrefi npoueccoB (1) h (2) peryjiHpyeT nyji NO h 

NO-3KBHBaJlCHTOB, a Hepe3 HHX Ba>KH€HUIHC (J)yHKUHH OpraHH3Ma B HOpMC H 

naTOJionwx [5, 10, 16], 

H3BecTHbiMH cnoco6aMH ycKopeHR» xhmhmcckhx peaicuHH, b t.m. (2), 
hbjudoto! yBejiHMeHHe KOHueHTpaiiHH pearnpyio uxhx BemecTB (peaKiuw (2) 
cyMMapHO TpeTbero nopjmica), aocroraeMoe paannHHbiMH MenxaaMH, h 
noBbiuieHHe TCMneparypbi. JJjw 6hoxhmhhcckhx h m czchiwhckhx 
npHjio^ceHKH 3tot nyTb nacTO HenpHeMJieM, nocKOJibKy KOHiieHTpamiH NO 
h KHCJiopozia 3aaaiOTC^ cf)H3HOJiorHeH. Bo MHorux cjiynaflx (HarrpHMep, npH 
cermiHecKOM moKe) uejibio ycKopemiH peaioiHH (2) hbjlhctch 
Heo6xo^HMOcm> jiOKajibHoro yMeHbiueHHH KOHueHTpaixHH NO c 
oaHOBpeMeHHbiM yBejiHHeHMeM KOHiieHTpaiiHH rrpozryxTOB okhcjichim 
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(HanpHMep, hmtpo30thojiob, BbinojiHHK)mMx paanHHHwe (J)H3HOJiorHHecKHe 

(J)yHKUHH, BKHlOHaH TpaHCnOpT NO B BHfle N(>3KBMBaneHTOB). 

H3BecrreH TaioKe cnoco6 ycKopeHHfl OAHoaneiapoHHoro OKHcneHH* NO 
b pe3yjibxaTe MmiejumpHoro KaTanH3a [1, 2], npn 3tom rHApo4x>6HaA 4>a3a 
aeficTByeT KaK ry6Ka, KOHueHTpnpy* peareHTbi b ManoM o6i>eMe. B [1] 
cnoco6 peanH30BaH 3KcnepHMeHTajibHb - npn /io6aBKe k roMoreHHOMy 
BOjmoMy pacTBOpy 3MyjibCHfi, coflepacaiunx rn;ipo(t>o6Hb!e KOMnoHewTbi, 
HanpHMep, jihiiocom, CKopocrb peaKUHH (2) B03pa(rrajia, T.e. 6bi.no 
noKa3aHO, mto CKopocTb okhcjichha b reTeporeHHoft cpe/ie Bbiiue, neM b 
roMoreHHofi. OwoBpeMeHHO b [1] 6e3 flOxa3aTe^bCTB npHHHManocb, hto 
3aBHCHMO<m> ycKopeHH* ot flOJiH ,ao6aBjweMOH rH^pO(|)06HOH (J)a3bl 
MOHOTOHHa (c yBCJiHMeHHeM flOJiH rH^po^>o6Hoft (J)a3bi CKopocrb peajaiHH 
HenpepbiBHO pacrer). B [2] 6bijio TeopeTHHecKH noKa3aHO, hto 3ra 

3aBHCHMOCTb HMCCT M3KCHMyM IlpH OTHOCHTCJTbHO MaJlblX JIOJIXX 

nmpo4)o6Hofi 4>a3bi, npH jiajibHeHLueM yBCJiHMCHHH aojih th;ipo<|)o6hoh 
4>a3bi CKopocrb peaxuHH naaaeT. B pa6crre [17] H.Eezia h T.CyHuoBofi 
(aBTopw HacT05iiaeH 3a*BKH - b cootbctctbhh c TpeSoBaHHeM crraTbH 4-1 
IlaTeHTHoro 3aK0Ha PO) 3a«BKa nojxaerrcx paHee niecTH mcchiicb co jxhx 
Bbixo/ia crraTbH (18.06.99) oujh6kh b paHee ony6jiHKOBaHHbix pa6oTax 6bi/iH 
npoaHajiH3HpOBaHbi . 

H3 ypoBRH TexHHKH HeH3BecTHO, Kax ycKopHTb peaKUHK) (2) B 
H3HananbHO reTeporeHHOH CHcreMe (npaKTHHecKH BaaceH npHMep - b 

KpOBH), He H3MeHJLfl KOJIHHeCTB pearnpyiOLUHX BeilieCTB, HaXO/WWHXC* B 

CHcrreMe. npe^naraeMoe TexniwecKoe peuieHHe coctoht b H3MeHeHHH 
pearaiHOHHOH cpe/u>i TaK, MTo6bi b Hen bo3hhkji3 HOBaa (J)a3a c 6ojiee 
BbicoKHM 3HaneHHeM K03(|)(|)HUHeHTa pacnpeixeneHH* Qno h\hjth Q02 TaK, 
HTo6bi 3HaneHHe BbipaaceHH*, 



tjxc H- ycKopcHHe peaxuHH. k»- KOHcraHTa ckopocth peajanm b i-roft (|)a3c. Qno.., Qozr paBHOBCCHMft 
K03<tx{)HiiHeHT pacnpeacieHH* NO hC^b i-roft 4>a3c t v now i-roft (paw b o6meM ooieMe. 



K 




H 



(3) 
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V 



onHCbiBawmee oomee yocopemie peaKujm no Bceft cHcreMe (cyMMapwo no 

BCCM (ba3aM) B03DOCJIO. 2*0 M05KCT 6b1Tb AOCTHrHyTO BBCACHHeM B 

peaxuHOHHyio cpeAy 6onee nwpo*o6Horo KOMnoHeina (nanpHMep, 
nep4n-opyrneBOflopofla) c bucokhm sHaneHHeM Qn 0 h\hjih Q02 

npeAnaraeMoe TexHHHecicoe peineHHe HMeer H3o6peraTe^bCKHfi 
vpoBenb (x.e. He cjie^yer hbhmm oGpaaoM h 3 yposna tcxhhkh) - 
ieficTBHreiibHO, Bbi^aH naxenr CIIIA [18] (1998 r.), rzie 3a*B*e H o 
HcnojibSOBanHe 3MyjibCHfl nepcpropymeBOAopoAOB am yBejumeHH* 
KOHuempauHH NO b opraHH3 M e naiwenra - aB-ropw npeAnojiaraiOT, hto 
NO 6yAer pacTBop*rbC* b rHApo<po6 H oft (fraae, a okhcjichhcm 
npeHe6peraioT. 

npeAJiaraeMoe Texmnecicoe peiuenHe npaxroMecKH ocymecreHMO 
nanpHMep, npH HcnojibSOBaHHH cMecH nepcJn-opynieBOAopoAOB - 
«nepd)TopaH» (auwcrna jieicapcTBeHHOH cfropMofi paspeiueHHOH k 
KjiHHHMecKOMy npHMeHeHHK)). nep^opynieBOAopoAbi paapemeHO 
Hcnojib30Ba-n> K ax KpoBesaMeHHrejiH, npH 3 tom b KpoBanoe pycjio bboa*t 
cymecTBeHHO 6ojibuie nep^opyrjieBOAopoaa, neM Tpe6yerca ah* 
AOCTHHcefm* MaxcHMajibHoro ycKopeHH* peaxuHH b cootbctctbhh c 
ypaBHeHHeM (3). 
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JXnx HJLruocTpauHH H3o6pereHHa npHBOjurrca cneflyiomHe npHMepw. 
3<})4)eicT MHuejumpnoro K3TanH3a 6wji ^OKa3aH HCCJic/iOBdHHCM HanajibHofi 

KHHeTMKH OKHCJieHH* OKCHaa a3OTa KHCJIOpOflOM B Bone, B rma3Me KpOBH, B 

pacxBope 3MyjibCHH nep(JrropyrjieBOAopoflOB b Bcxae h b rma3Me xpoBH 
nocne cojno6HjiH3auHH nepcJ>TopyrjieBo;iopoflOB. B KanecTBe 3Mym>CHH 
nep<}rropyrjieBoaopoflOB Hcnojib30BajiH 3MyjibCHK> nepcJrrop/ieKaflHHa h 
3MynbCHK) nep4rropOKTHji6poMHAa, CTa6nriH3HpoBaHHbie noBepxuocTHO- 
aKTHBHbiM BemecTBOM (Pluronic), a TaK>Ke jieKapcrBCHHyio (J>opMy - 
3MyjibCHK) "nep4rropaH" (co,aep>KaHHe nepcJrropixeKanHHa 13r, coflepaeaHHe 
nepcfrropMeTHJiUHKjioreKCHjinHnepHAHH 6.5r Ha 100 mji). Cojuo6HjiH3auHK) 
nep<})TopyrjieBO^opoAOB 6ejiKaMH ruia3Mbi npoBo;uuiH uoa aefiCTBHeM 

yjIbTpa3ByKa npH CMCLUHBaHHH njia3MbI KpOBH C paCTBOpOM 3MyjIbCHH 

nep^TopyrjieBO^opo^OB. Hecojno6HJiH3HpoBaHHyK) qacm> 3MyjibCHH 
OTaejuuiH ot pacreopa ruia3Mbi ueHTpH(|)yrHpOBaHHeM. 

Bo/iy, nocjie yaajieHRH KHCJiopcxaa, HacumanH ra30o6pa3HbiM 
OKCHflOM a30Ta. C noMombio rcpMCTHHHoro CTCKJiHHHoro uinpHua Boziy 
V=1mji, HacwmeHHyK) okchaom a30Ta, ,ao6aBjuuiH k reTeporeHHOH cmcch, 
HaxoflHiueHCH Ha B03jsyxe. Or6op npo6 npoH3BO>0Hjica nepe3 Kaauuue 10 
ceKyH/i, o6i>eM npo6bi cocraBJULn 50 jil. 3a khhcthkoh okhcjichh* OKCH/ia 
a3ara cjieAHJiH'nb KOJiHnecTBy npozryKTa peaicuHH - hhtpht HOHy. 

4NO + O2 + 2H 2 0 = 4HN0 2 (5) 
OnpeziejieHHe KOHueHTpauHH HHTpHTa npow3BOziHjiocb HeMe^jieHHO 
nocjie OT6opa npo6bi craHzia jdth bi m h peaKTHBaMH (J)HpMbi "R&D Systems" 
no o6pa30BaHHio a30KpacHTejia c MaKCHMyMOM nonnoiueHH* Ha xuiime 
BOjmbi 540hm. CneKTpo(J)OTOMeTpHMecKHC H3MepeHH* 6buiH caejiaHbi Ha 
cneicrpo(J)OTOMeTpe "Shimadzu 240 IPC". KHueTHnecKHe aaHHbie 
o6pa6aTbiBanHCb c noMombio nporpaMMbi Origin bcpchh 5.0. 

OTHOuieHHe Hana^bHbix CKOpocreH peaioxHH okhcjichh* NO b 
npHcyTCTBHH 3MyjibCHH nep4>TOpyrjieBOflopoflOB h b iXHCTHiuiHpOBaHHOH 
Boae W^n^yAV^mo . , 



npHMep 


TeTeporeHHafl CMecb 


W°noyAV 0 H2o 


1 


1% 3My/IbClW 

nepcJrropiieKanHHa 


63±15 


2 


1% 3MyjlbCRH 

nep4)TopoKTHji6poMHiia 


45±10 


3 


20% 3MyjibCH^ 
«nep(J)TopaH» 


40±10 
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On.ou.eHHe Hanam-HUX CKOpocreB peanom OKHCJieHHfl^NO > 
npHcyrc^HH 3«yn.,CHH TOY conio6HJiH3HpoBaHHoR » ™a3 M e npoBH 
njia3Me 6e3 3 M y:ia>CHH IKE Y W 0 n<t,vAV n. W ». 

npHMCp — ( _ — — A ^ ( ,rfiioimrtDOUHKlii R 25i5 



nep<Jn-opaeKajiHH cojno6HJiH3HpoBaHHbifi b 

ITJia3Me KPOBH 



Ilep(})TOpOKTHJl6pOMHa 
™™fi H nvnHpOBaHHbltt B IIJia3Me KPOBH 



n.n»n 



14±5 
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<J>opMyjia H3o6peTeHH«: 

1 Cnoco6 ycKopeHH, oAH03„e 1 apoHHoro okhcjichh* okchw asara (NO) 
' KHCiiopoAOM b hcxoaho rereporeHHon cpeae, oTjiHHawiUHfics, xeM hto 
r pea^HOHHyK) CMecB bbo^t komiiohcht(w) > susu-aiomHC 
o6pa^OBa H He oaho* h,ih hccko^khx hobwx cpas, thk hto6« SHaweHHe 



BtipaMceHHH 

i-„-i k; 



i+ Z^Q 2 No,iQo 2 ,i x i- 2> 

i=l K n . Lrl 



^ m \=\ j \ 1-1 ,=i y 

r* H VCKOPCHHC pCaXUHH. k,- KOHCTJUrra CKOPOCTH pCaKUHH B i-TOtt WW paBHOBCCHU* 

2° 3 Cn C oco6 no n. 1, OTjmnaiomHHCH rew mto aoGaBJiaeMbiH K OMno H eHT(bi) 
«BjmeTCfl nepcJn-opyrjieBOAopoflOM 

Cnoco6 no n 1, oTJiHnaiomHiicH xeM hto fl o6aBJiaeMbifi KOMnoneHT 
HBJWCTCJ! rajiorcHsaMcmeHHHM nporaBOjwuM nepdrropyrjieBOZiopo^a. 
Cnoco6 no n. 1, OTjmnaioiUHHCfl Tew hto Ao6aBJiseMbiH KOMnoHeHT 

cZZTuo^h^^^ tcm hto fl o6aB^eMBiii KOMnoneHT 
wwic* pacTBopoM 6enxa, como6H3H3HpoBaBinero ^Topco^aiuee 
0 ™ecKoe BemecTBO X co 3Ha— Qwo h/h,h Qo, . wx*«3hoh 
CHcreMe B0*a-X 6ojiee bbicokhm, neM MaxcHMajisHoe H3 snaMennH Qno 
h/h^h Q02 M» npoH3BonbHoft napb, *a3 peaximoHHofi cMecn A o 
noGaBJieHRH. 

6. Cnoco6 no n. 1 , oTimnaioiuHHC* to* hto rereporenHa* cpe*a aBJiaerca 

IUia3MOH KpOBH. 
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3a*BJifle7Cfl ueTOfl ycKopeHHfl peaKUMH oKHCJieHMH OKCH^a a30Ta 
b reTeporeHHMX cpe^ax, b t.m. nJiaaMe kpobh, aoCaBKOfl rMAPO^ofiHbix 
drtopcoflepaaEHX coeflHHeHHB . H3o6pe T emie MoaeT HaflTM npMMeHeHMe 
b MeflMUHHe juih KoppeKUMH coctoahhK cBflaaHHbix c HapymeHweM MeTa- 
<5o;iH3Ma OKCHna a30Ta.- 



